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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 

Claim Objections 

1. Claim 9 is objected to because of the following informalities: The term "couplable" is 
undefined and therefore renders the claim indefinite. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-7, 1 1-17, 19-21, and 23-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yufa (US 5,946,091) and Pentoney, Jr. et al. (US 5,675,155), hereafter 
Pentoney, in view of Price (US 6,120,166). 

Re claim 1, Yufa discloses a device for precise counting and measuring particles 
comprising: a mirror system 4 comprising ellipsoid mirrors that define a focal point 8 within the 
interior of the mirror system 4 (Fig. 5); a pair of opposing first tubes 10, 13 passing through the 
mirror system 4 and directed at the focal point 8 for directing particles to the focal point 8 (Fig. 
5); and a light source 2 directed at a focal point 8 (Col. 7, 26-43). Yufa fails, however, to specify 
the use of spherical mirrors. Price discloses a light source apparatus for a spectral analyzer 
comprising an ellipsoidal-spherical mirror combination of mirrors to control the location of the 
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focal point (Fig. 1). Therefore, it would have been obvious to one with ordinary skill in the art at 
the time the invention was made to modify Yufa with a spherical mirror in order to accurately 
analyze complex multi-component mixtures. Furthermore, although Yufa fails to teach 
generating fluorescence, Pentoney teaches that particles detection systems can apply UV and 
visible light to detect particles. Therefore, it would have been obvious to one with ordinary skill 
in the art at the time the invention was made to modify the combination taught by Yufa and Price 
to use an electromagnetic radiation source 12 directed at a sample to generate fluorescence in 
order to improve system reliability and detection sensitivity. 

Re claim 2, Yufa discloses the claimed invention except for specifying an ultraviolet light 
source. However, it would have been an obvious matter of design choice to use an ultraviolet 
light source since it was known in the art that the type of light source used depends upon the 
materials being analyzed and the components thereof. Those skilled in the art recognize that 
different fluorescent labels require different excitation energies or excitation wavelengths in 
order to obtain the desired emission properties as taught by Pentoney (Col. 5, 49-58). 

Re claim 3, Yufa further discloses another pair of opposing tubes 24, 27 passing through 
the mirror system 4 and directed at the focal point 8 (Fig. 6). 

Re claim 4, Yufa discloses a method and apparatus for counting and measuring particles 
but fails to specify for a photon counter. Yufa further discloses detecting fluorescence from 
within the mirror system 4 without specifying the detection means. However, in the art of 
fluorescence spectroscopy, it is well known and conventional that photon counting (PMT's) is 
used to extract the maximum information from the sample being analyzed. Therefore, it would 
have been obvious to one with ordinary skill in the art at the time the invention was made to 
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modify Yufa to include a photon counter in order to provide authenticity of the real quantity and 
size or particles in the assayed mixture of air or liquid. 

Re claim 5, Yufa discloses the claimed invention according to claim 4 further comprising 
filters 40, 41, and 42 (Fig. 9). 

Re claim 6, Yufa discloses the claimed invention but fails to specify a spherical mirror 
with a plurality of radial notches. Price teaches a segmented spherical mirror 8 (Fig. 2). It 
would have been obvious to one with ordinary skill in the art at the time the invention was made 
to modify Yufa with Price in order to prevent distortion of the focal point. 

Re claim 7, Yufa teaches a light source 2 located exteriorly of the mirror system 4 (Fig. 

5). 

Re claim 11, Yufa teaches respective tubes are located substantially equidistant from the 
focal point 8 (Fig. 6). 

Re claim 12, Yufa teaches inside diameters of the respective tubes are substantially equal 
(Fig. 6). 

Re claim 13, Yufa further teaches each pair of first tubes 24, 27 passes concentrically 
through a respective one pair of second tubes 26, 29 to form a flow passage between an exterior 
of each first tube and an interior of the mirror system 4 (Fig. 6). 

Re claim 14, Yufa discloses a device for precise counting and measuring particles 
comprising: a mirror system 4 comprising ellipsoid mirrors that define a focal point 8 within the 
interior of the mirror system 4 (Fig. 5); a pair of opposing first tubes 10, 13 passing through the 
mirror system 4 and directed at the focal point 8 for directing particles to the focal point 8 (Fig. 
5); and a light source 2 directed at the focal point for directing light at the particles (Fig. 5). 
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Yufa fbrther discloses detecting fluorescence from within the mirror system 4 without specifying 
the detection means. » However, in the art of fluorescence spectroscopy, it is well known and 
conventional that photon counting (PMT's) is used to extract the maximum information from the 
sample being analyzed. Therefore, it would have been obvious to one with ordinary skill in the 
art at the time the invention was made to modify Yufa to include a photon counter in order to 
provide authenticity of the real quantity and size or particles in the assayed mixture of air or 
liquid. Yufa also discloses filters 40, 41, and 42 (Fig. 9). Yufa fails, however, to specify a 
spherical mirror disposed so as to abut the ellipsoid mirror. Price discloses a light source 
apparatus for a spectral analyzer comprising an ellipsoidal-spherical mirror combination of 
mirrors to control the location of the focal point (Fig. 1) wherein the spherical mirror 4 abuts the 
ellipsoidal mirror 2. Therefore, it would have been obvious to one with ordinary skill in the art 
at the time the invention was made to modify Yufa with a spherical mirror in order to accurately 
analyze complex multi-component mixtures. Furthermore, although Yufa fails to teach end caps, 
Price discloses end caps 7 in Fig. 1. It would have been obvious to one with ordinary skill in the 
art at the time the invention was made to modify Yufa to include the end caps taught by Price in 
order to provide a protective housing for the particle detecting apparatus. Furthermore, although 
Yufa fails to teach generating fluorescence, Pentoney teaches that particles detection systems can 
apply UV and visible light to detect particles. Therefore, it would have been obvious to one with 
ordinary skill in the art at the time the invention was made to modify the combination taught by 
Yufa and Price to use an electromagnetic radiation source 12 directed at a sample to generate 
fluorescence in order to improve system reliability and detection sensitivity. 
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Re claim 15, Yufa teaches a light source may be a laser beam (Col. 4, 42-45). 

Re claim 16, Yufa further discloses the claimed invention according to claim 14 further 
comprising another pair of opposing tubes 24, 27 passing through the mirror system 4 and 
directed at the focal point 8 (Fig. 6). 

Re claim 17, Yufa discloses the claimed invention according to claim 14 further 
comprising a light source 2 located exteriorly of the mirror system 4 (Fig. 5). 

Re claim 20, Yufa teaches a method comprising the steps of: directing a pair of opposing 
particle flows at a focal point 8 within an ellipsoidal cavity having an ellipsoidal mirror; 
directing light at the focal point 8 to illuminate the particles a the focal point 8 to generate 
scattered light from the particles; and directing the scattered generated at the focal point 8 to a 
second focal point of the particle detecting system (CoL 4, 1-32). Yufa fails, however, to specify 
the use of spherical mirrors. Price discloses an ellipsoidal-spherical mirror combination of 
mirrors to control the location of the focal point (Fig. 1). Therefore, it would have been obvious 
to one with ordinary skill in the art at the time the invention was made to modify Yufa with a 
spherical mirror in order to accurately analyze complex multi-component mixtures. Although 
Yufa fails to specify an ultraviolet light source, it would have been an obvious matter of design 
choice to use an ultraviolet light source since it was known in the art that the type of light source 
used depends upon the materials being analyzed and the components thereof Furthermore, 
although Yufa fails to teach generating fluorescence, Pentoney teaches that particles detection 
systems can apply UV and visible light to detect particles. Therefore, it would have been 
obvious to one with ordinary skill in the art at the time the invention was made to modify the 
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combination taught by Yufa and Price to use an electromagnetic radiation source 12 directed at a 
sample to generate fluorescence in order to improve system reliability and detection sensitivity. 

Re claim 21, Yufa teaches a method, wherein directing scattered light generated at the 
focal point 8 to the second focal point (Col. 4, 1-32) comprises reflecting any scattered light 
received at the ellipsoid mirror 4 off of the ellipsoid mirror 4 and onto the second focal point 
(Col. 7, 26-44). Furthermore, although Yufa fails to teach generating fluorescence, Pentoney 
teaches that particles detection systems can apply UV and visible light to detect particles. 
Therefore, it would have been obvious to one with ordinary skill in the art at the time the 
invention was made to modify the combination taught by Yufa and Price to use an 
electromagnetic radiation source 12 directed at a sample to generate fluorescence in order to 
improve system reliability and detection sensitivity. 

Re claim 23, Yufa further discloses another pair of opposing tubes 24, 27 directed at the 
focal point 8 (Fig. 6). 

Re claim 24, Yufa teaches a light source 2 located exteriorly of the mirror system 4 (Fig. 

5). 

Re claim 25, Yufa discloses the claimed invention but fails to specify a spherical mirror 
with a plurality of radial notches. Price teaches a segmented spherical mirror 8 (Fig. 2). It 
would have been obvious to one with ordinary skill in the art at the time the invention was made 
to modify Yufa with Price in order to prevent distortion of the focal point. 
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3. Claims 8 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yufa, 
Pentoney, and Price as applied to claim 1 above, and further in view of Hogg et al. (US 
4,286,876). 

Re claim 8, Yufa discloses the claimed invention but fails to specify a light dump. Hogg 
et al. discloses a light dump, which is well known in the art of particle detection by measuring 
scattered light, to prevent light from the light source from being reflected back into the sensing 
zone (Col. 6, 25-29). Therefore, it would have been obvious to one with ordinary skill in the art 
at the time the invention was made.to modify the combination taught by Yufa, Pentoney, arid 
Price to include the light dump taught by Hogg et al. in order to absorb any unwanted channels 
of light. 

Re claim 18, Yufa discloses the claimed invention according to claim 14, but fails to 
specify a light dump. Hogg et al. discloses a light dump, which is well known in the art of 
particle detection by measuring scattered light, to prevent light from the light source from being 
reflected back into the sensing zone (Col. 6, 25-29). Therefore, it would have been obvious to 
one with ordinary skill in the art at the time the invention was made to modify the combination 
taught by Yufa, Pentoney, and Price to include the light dump taught by Hogg et al. in order to 
absorb any unwanted channels of light. 

Allowable Subject Matter 

4. Claims 10, 22, and 26-28 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 
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Claim 10 recites the limitation that each of the tubes is substantially non-fluorescent. 

Claim 22 recites the limitation of a method wherein fluorescence generated at the focal 
point to a target point comprises reflecting any fluorescence received at the spherical mirror off 
of the spherical mirror, back to the focal point, and onto the ellipsoid mirror, and reflecting this 
fluorescence onto the target point. 

Claim 26 recites the limitation of a method wherein the fluorescence is filtered before the 
fluorescence arrives at the target point. 

Claim 28 recites the limitation of a method wherein directing the opposing particle flows 
at the focal point comprises substantially balancing the flows. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Saccomanno (US 6,594,009) discloses a flow cytometer and ultraviolet light 
disinfecting systems. 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marcus H. Taningco whose telephone number is (571) 272-1848. 
The examiner can normally be reached on M - F 8:00 - 5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Porta can be reached on (571) 272-2444. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 



Application/Control Number: 10/720,877 



Page 10 



Art Unit: 2878 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




